Abstract
Introduction

23
The interaction between wind turbines and the atmospheric boundary layer is highly complex. The resulting wind 24 turbine wakes are characterized by high temporal and spatial variability. Their extension and dynamics strongly de-25 pend on atmospheric stability, which is the crucial factor controlling the interplay between the relevant flow conditions 26 given by the profiles of wind speed, i.e. wind shear, and turbulence intensity. A turbine wake is mainly characterized 27 by a reduction of the average wind speed and the increase of the turbulence level that negatively effects the productivity 28 and fatigue load of downstream turbines in a wind farm. The proper understanding of the development and structure 29 a short summary and outlook is given in section 5. Continuously updated software and detailed description of hardware are freely available from the project website.
78
Predefined flight plans can be flown autonomously and changes can be made at any time during a flight mission.
79
The SUMO airframe is operationally equipped with meteorological sensors for measurement of temperature and Fig . 1 shows the 5-hole probe. It is constructed in stainless steel and has a length of 15 cm and a diameter of 3 mm.
88
The probe measures static and dynamic pressures through small holes at its side and tip. The resulting ADS output The latest version of SUMO can store both the 5-hole probe turbulence measurements and the attitude informa- 
118
The soft plastic tubing between the probe and the air data computer is responsible for transferring the incoming 119 pressure signal to the pressure transducers. In a second test, the system was deployed alone in the wind tunnel and 
130
The spectra from the two platforms show in general good agreement in the relevant frequency range (> 0.02 Hz).
131
The 5-hole probe ADS reacts to the turbulence in the same manner as the HW system. The small difference between 132 the ADS and HW spectra in both cases is nearly constant, suggesting a similar response to the turbulence, but with a it is the HW system that has the highest energy level. Here the higher variability in the HW measurements can be 136 explained by the higher temporal resolution of the system, when picking out instantaneous samples from 5 kHz data 137 every 0.01 s to have directly comparable measurements to the 100 Hz ADS. on the roof-top might have been exposed to surge and sway motions when driving over uneven parts of the runway.
176
In addition, we expected the mounting frame to be slightly lifted as a function of the incoming airflow when driving 
Results of environmental test
198
To investigate the behavior of the 5-hole probe ADS under real atmospheric conditions, the spectral response of 
